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TRANSLATION 



unexamined Published Japanese Patent Application 
No. S60-121207 

Title of the Invention: 

Process for Producing Ultrafine Particles 
Publication Date: June 28, 1985 
Patent Application No. S58- 225363 
Filing Date: December 1, 1983 
Applicant: Tosoh Corporation 

Inventor: H. Sudo, I. Hirano and K. Nishizawa 

1. TITLE OF THE INVENTION 

Process for Producing Ultrafine Particles 

2. CLAIMS 

1. A process for producing ultrafine particulate niobium, 
comprising reacting a niobium halide with sodium in a gaseous 
phase . 

2. The process as claimed in claim 1, wherein the reaction 
is performed at a temperature not higher than the boiling point 
of sodium halide which is generated as a by-product. 

3. The process as claimed in claim 1 or 2, wherein the 
niobium halide is introduced into a reaction chamber at a high 
linear velocity. 

4. The process as claimed in claim 3, wherein the niobium 
halide is introduced into a reaction chamber at a linear 
velocity of at least 1 m/sec. 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a process for 
efficiently producing ultrafine particles of metal niobium by 
reacting a niobium halide with sodium (hereinafter referred to 
as "Na") in a gaseous phase. The term "ultrafine particle 
powder" as used herein means a powder having a particle size of 
1 [im or less. Owing to the fineness, ultrafine powder materials 



2 



exhibit properties utterly different from those in the buUc 
state and are expected to bring new uses. 

With respect to the process for producing metal ultrafine 
powder, physical processes such as atomization and evaporation 
in gas, and chemical processes such as thermal decomposition, 
gas reduction and gas phase reaction . are known. The gas phase 
reaction is a process of reducing a vapor of a metal chloride 
or the like by H 2 , CO or the like to obtain a fine particle 
material. According to this process, a continuous operation can 
be performed, however, the objective material which can be 
formed into ultrafine powder is disadvantageously limited 
because H 2 or CO is weak in the reducing power. Furthermore, 
this process requires a relatively high reaction temperature. 

According to the gas evaporation process, in the case of 
a high melting point metal (e.g., Nb, Ta, Mo, W) having a low 
vapor pressure, the production itself of ultrafine particles is 
very difficult. 

In general, for obtaining ultrafine particles by a gas 
phase reaction, it is necessary to realize a high 
oversaturation degree ratio (i.e., actual vapor pressure/ equil- 
ibrium steam pressure) and thereby elevate the nucleation rate. 
The reducing reaction between a niobium halide and sodium in 
the present invention proceeds as shown in the following scheme 
(1): 

NbX 5 + 5Na -> Nb + 5NaX (X^halogen) 
(g) (g) (s) (s) 

In the gas phase reaction, all products are obtained as 
solid. Therefore, the temperature region is broad and a high 
oversaturation degree ratio can be stably obtained. Furthermore , 
since Na used has a strong reducing power and a relatively low 
vapor pressure, the reaction proceeds at a high rate. 

In addition, the structure of reactor, the method of 
introducing the reaction gas, the heating method and other 
structural factors are also important factors in the production 
of ultrafine particles. 

By taking account of these, the present inventors tiave 




made studies for a method of efficiently obtaining ultrafine 
particulate niobium, as a result, they have accomplished the 
present invention. 

The present invention will be described in detail below. 
A niobium halide and Na each is vaporized in an inert gas. 
Thereafter, Na steam and then a niobium halide are fed at a 
high linear velocity into a reaction chamber maintained at a 
reaction temperature. The niobium halide used here may be any 
of niobium chloride (hereinafter referred to n NbCl 5 "), niobium 
bromide (hereinafter referred to as n NbBr 5 "), niobium iodide 
(hereinafter referred to as "Nbl 5 n ), niobium fluoride 
(hereinafter referred to as n MbF s n ) and lower halides thereof. 
Whichever is used, a metal niobium having a particle size of 1 
\m or less can be obtained. 

In the following, the present invention is described in 
detail by specifically referring to the case where NbCl 5 is used.:: 
With respect to the ratio between NbCl s and Na, the equivalent 
is, as shown in scheme (1), 1:5 in terms of a molar ratio. In 
the present invention, it may be sufficient in practice if the 
ratio is equivalent, however, the reaction is preferably 
performed at a ratio of from 0.5 to 2.0 equivalent, more 
preferably from 0.8 to 1.2 equivalent. If the ratio is less 
than 0.8 equivalent, the loss of NbCl 5 increases, whereas if it 
exceeds 1.2 equivalent, not only this is unprofitable but also 
a cumbersome treatment for excess Na is necessary. 

The reaction starts at 300°C or higher, therefore, the 
reaction temperature is suitably 300°C or higher and in order to 
increase the nucleation rate, the upper limit of the 
temperature is preferably not higher than the boiling point of 
NaCl, namely, 1,400°C or lower, more preferably not higher than 
the melting point thereof, namely, 800°C or lower. When the 
reaction is carried out at a temperature not higher than the 
melting point, particles having a uniform size can be obtained. 

The vaporized NbCl 5 is preferably kept at a temperature 
not lower than the dew point and fed at a high speed into a 
reaction chamber where Na steam is previously introduced. 



With respect to the speed in blowing the gas into the 
reaction chamber, the gas is preferably introduced at a high 
linear speed so as to obtain an ultrafine product. The blowing 
speed is not particularly limited as long as it is 1 m/sec or 
more, however, in view of the limited length of the reaction 
chamber, the blowing speed is preferably 3 m/sec or less. 

The reaction is usually performed under atmospheric 
pressure, however, if the equipment allows, the reaction may be 
performed under ireduced or increased pressure. 

At the time of collecting the produced ultrafine niobium 
powder, the by-product NaCl and the excessive Na, the 
temperature condition is not particularly limited and Na may be 
separated while collecting those by keeping the temperature at 
100°C or higher, or those may be cooled to 0°C or lower and then 
collected. 

From the products collected, Na and NaCl can be easily 
removed using an organic solvent not containing water. After 
the rinsing, the ultrafine particle having attached thereto the 
organic solvent is dried in an inert gas or dry air containing 
oxygen at 50°C or lower to form an oxide film on the surface of 
the ultrafine particle, so that the ultrafine particle can be 
stabilized. 

According to the present invention, metal niobium of a 
particle diameter of from 0.05 to 0.2 ^m can be obtained in a 
high yield. 

Furthermore, this is an instantaneous reaction occurring 
at a relatively low temperature, therefore, the production can 
be attained with extremely high efficiency. 

In addition, sodium as a reducing agent is relatively 
inexpensive, therefore, the production cost is low. 

The present invention is described in greater detail 
below by referring to the following Examples. 

Sample 1 

600 g of NbCl 5 having a purity of 99.9% which was 
obtained by chlorinating a commercially available f erronxobium 
and removing impurities in a usual manner, was charged into an 
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NbCl 5 hopper. 

A commercially available Na was kept at 760°C in a 
vaporizer and the Na vapor (Na: 5 g/min) was introduced from 
the upper portion of a vertical reaction chamber kept at 800°C 
using 11 X/min of Ar gas as a carrier gas. On the other hand, 
NbCl 5 was fed from the hopper to a vaporizing chamber kept at 
300°C at 10 g/min by means of a screw. The NbCl 5 was then 
introduced into the reaction chamber through a nozzle at a 
linear velocity of 1 m/sec using 1 X/min of Ar. 

The ratio of Na was 1.2 times equivalent to NbCl 5 . A 
mixture of Nb ultrafine powder, sodium and sodium chloride was 
guided from the outlet at the lower portion of the reaction 
chamber to a collector and after the completion of reaction, 
the collector as a whole was taken off from the reactor. To the 
mixture, 1 X of ethyl alcohol was added to dissolve Na and the 
ethyl alcohol was removed- by sedimentation. To the resulting 
slurry, 9 X of ethylene glycol was added to dissolve NaCl and 
the niobium ultrafine powder was separated by sedimentation and 
washed with ethyl alcohol. 

The ultrafine powder slurry in the ethyl alcohol was 
stabilized by vaporizing the ethyl alcohol in dry air at room 
temperature and thereby oxidizing the ultrafine powder surface. 

The thus-obtained ultrafine niobium had the following 
results : 

Yield: 180 g (yield: 87%) 

Particle diameter: 0.05 to 0.1 \m 
Nb: 94.4% 
O: 5.6% 



Fig. 1 is an electron microphotograph (x50,000) of the 
ultrafine particulate niobium. 
Example 2 

Using the apparatus used in Example 1, NbBr 5 and Na were 
reacted with each other. 

More specifically, NbBr 5 was vaporized at a rate of 8.3 
g/min and blown into a reaction chamber through a nozzle. At 
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0.1% 
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the same time, Na vapor passed through the reaction chamber 
kept at 600°C, at a rate of 2 g/min. In these, Ar gas as a 
carrier was used at a rate of 2 k/mln and 1.5 X/min, 
respectively. 

Using 1.5 liter of 2-aminoethanol and 3 liter of ethanol, 
Na and NaBr were removed and at the same time, the ultrafine 
powder produced was stabilized. 

Yield: 90%, 85 g 

Nb: 92% 
O: 8% 
Br: n.d. 
Particle diameter: 0.2 pm 

FIG. 1 is an electron microphotograph (xl0,000) of the 
ultrafine particulate niobium obtained. 

4. BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an electron microphotograph (x50,000) of 
ultrafine particles obtained by a reaction between NbCl 5 and Na. 

FIG. 2 is an electron microphotograph (xl0,000) of 
ultrafine particles obtained by a reaction between NbBr 5 and Na. 
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Facts and Arguments 



Preamble and Summary 

All claims of the patent are attacked. The patent has independent claims in several 
categories, but method claim 8 is distinguished from the other independent claims by the 
additional technical feature 

anodizing the anode at a voltage of less than 60 volts 

which was the feature that attracted the attention of the Technical Board of Appeal in the 
proceedings prior to grant. 

Claims 1 and 2 are "obtainable" claims, implying that the anodes they claim are 
incapable of characterization, except on the basis of the specific surface area of the 
starting powder material prior to the sintering step. This is not a good basis to define a 
$ patentable invention, because sintering changes the specific surface area and so it takes a 

combination of starting material parameter and sintering step characterization to fix the 
nature of the sintered product. 

Putting it another way, the scope of claims 1 and 2 includes all sintering regimes, 
including regimes which create from the powder specified in claims 1 and 2 sintered 
anodes indistinguishable from the prior art niobium capacitor anodes. 

It is only in claim 5 that we find any measure of capacitance that the anode shall 
deliver. However, the data in the patent reveal that this amount of capacitance is 
incompatible with a DC leakage low enough to meet the requirements of the independent 
product and use claims 1, 2, 31 and 32. The capacitance of claim 5 is not to be used to 
formulate the objective problem solved by the method, product and use inventions 




claimed, because the patent does not provide the reader with a sufficient disclosure of how 
to achieve, simultaneously, the low DC leakage of claim 1 and the measure of capacitance 
performance of claim 5. 

I. Anticipation and Obviousness of Claims 1-7 directed to a capacitor anode 

M. Claims 1 and 2 

I- 1 -( 1 ) Claims 1 and 2 are anticipated by D 1 

Dl discloses a process for preparing a tantalum or niobium powder which 
provides anodes of improved properties such as required for capacitors (see the abstract, 
column 1, lines 10-20; column 6, lines 41-44). In Example 11 of Dl, it is specifically 
described that "niobium powder averaged 1.2 ^m particle size according to Fisher" was 
produced from K 2 NbF 7 (column 1 1 , lines 67-68). 

Dl does not explicitly disclose a BET surface area of this niobium powder but this 
niobium powder has a specific surface area of at least about 0.58 m 2 /g, and of presumably 
about 1.5 m 2 /g. A particle having a spherical form has a minimum surface area among 
particles having different shapes but having the same particle size. The specific surface area 
of a particle having a diameter of 1.2 jam is calculated as about 0.58 m 2 /g from the formula: 
specific surface area = (Am 2 ) / [(4/3) m x d] (r: radius of particle, d: density of niobium [8.57 
g/cm 3 ]). Thus, the niobium powder specifically disclosed in Example 1 of Dl surely has a 
|) surface area of at least about 0.58 m 2 /g. We note that it is referred to in the opposed patent 

that "niobium metal angular powder having a Fisher Sub Sieve Size of 10.6 micrometers, .... a 
pre-agglomerated BET surface area of 0.17 m 2 /g" (page 6, lines 39-40 [0043]). If this niobium 
powder has a spherical form, its surface area is calculated as 0.066 m 2 /g. The BET surface 
area of 0.17 m 2 /g is about 2.58 times of the calculated value, 0.066 m 2 /g. Therefore, it can be 
said, that the niobium powder having a diameter of 1.2 |im, specifically disclosed in Example 
1 1 of Dl, presumably has a specific surface area of about 1.5 m 2 /g (about 0.58 m 2 /g x 2.58). 

An anode made from the niobium powder having a diameter of 1.2 ^m had a 
capacitance of 16,420 jiC/g and a residual current of 28.3, \iA/g (Dl, column 12, lines 
41-42). 
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Capacitance 16,420 uC/g 

= 16,420 uFV/g 
= 16,420 CV/g. 

The residual current (i.e., leakage current) of the anode is 28.3 uA/g, and thus, its DC 
leakage is calculated as 1.7 nA/CV as follows. 

DC leakage = (28.3 uA/g) / (16,420 CV/g) 
= 0.0017 uA/CV 
= 1.7 nA/CV 

The capacitor anodes as claimed in claims 1 and 2 of the Cabot patent are clearly 
anticipated by the above-mentioned anode specifically disclosed in Example 11 of Dl. 

Claim 1 Claim 2 Dl, Example 1 1 

Surface area of niobium £ 0.5. (BET) £ 0.5 (BET) £ about 0.58, 
powder (m 2 /g) Presumably about 1 .5 

DC leakage of anode less than 5.0 5.0-0.05 1.7 

(nA/CV) 

I-l-(2) Claims 1 and 2 are obvious in view of Dl , D2, D3 and D4. 

We further add the following as for the inventive step of claims 1 and 2 of the 
Cabot patent. 

A niobium anode having a low DC leakage satisfying the DC leakage as recited 
in claims 1 and 2 of the Cabot patent is known as shown in Dl, Example 1 1, as mentioned 
above, and in D4 as mentioned below. 

D4 discloses a powder of niobium alloy for making electric capacitor (see the 
abstract). A niobium anode specifically disclosed in Table 8-1, penultimate line, in 
columns 15-16 has an anode weight of "0.920 g" and a CV/g of "7480". Leak current L is 
"9.9 uA" (=9,900 nA). Leak current per g = 9,900 nA/0.92 g = 10,761 nA/g. 

Thus, DC leakage = (10,761 nA/g) / (7480 CV/g) = L44 nA/CV 





A niobium powder having a specific surface area satisfying the specific surface 
area as recited in claims 1 and 2 of the Cabot patent is known as shown in Dl, Example 
1 1 , as mentioned above, and further, for example, in D2 and D3, as mentioned below. 

D2 discloses a process for producing a ultrafme niobium powder (translation, 
page 1, claim 1), It is described that metal niobium of particle diameter of from 0.05 to 0.2 
jam can be obtained (D2, page 2, right lower column, lines 4-5 [Translation, page 4, lines 
23-25]). In the working examples of D2, a niobium powder having a particle diameter of 
0.05-0.1 \im (Example 1, page 3, left upper column, line 4 from the bottom [Translation, 
^ page 5, line 26]), and a niobium powder having a particle diameter of 0.2 \im (Example 2, 
page 3, right upper column, line 2 from the bottom [Translation, page 6, line 11]) are 
specifically disclosed. The specific surface areas of the smallest particle having a diameter 
of 0.05 |im and the largest particle having a diameter of 0.2 jam in D2 are calculated as 
about 14.0 m 2 /g and about 3.5 m 2 /g, respectively, provided that these particles have a 
spherical form. However, these particles are not spherical but have a complicated form as 
shown in transmission electron micrographs (D2, page 4, Fig. 1 and Fig. 2). Obviously, 
the niobium powders specifically disclosed in D2 have a surface area of larger than the 
range of about 3.5 m 2 /g to about 14.0 m 2 /g, which meets "BET surface area of at least 0.5 
m 2 /g " as stipulated in claims 1 and 2 of the Cabot patent 

D3 discloses an ultrafme niobium power having a specific surface area of 4.8 x 
10 4 m 2 /kg [=48 x m 2 /g] (page 469, right column, Table 7), which meets "BET surface area 
f | of at least 0.5 m 2 /g" as stipulated in claims 1 and 2 of the Cabot patent 

For any person skilled in the art it is indispensable that undesirable DC leakage 
be lowered as much as possible. There is no shortage of motivation to provide a niobium 
capacitor anode of reduced DC leakage. As of the priority date of the Cabot patent, an 
ultrafine niobium powder having a specific surface area satisfying the specific surface 
area as stipulated in claims 1 and 2 of the Cabot patent is already known as shown in Dl, 
D2 and D3, and further, a niobium anode having a DC leakage less than 5.0 nA/CV is also 
known as shown in Dl and D4. Obviously, the published state of the art, at the priority 
date of the claims, gave the skilled addressee the means and the motivation to manage 
particle size to provide the niobium capacitor anode with the performance characteristic as 
claimed in claim 1 or 2 of the Cabot patent. 



Claims 1 and 2 of the Cabot patent lack inventive step over a combination of 
ultrafme niobium powder as described in Dl, D2 and D3 with an anode of low DC 
leakage as described inDl and D4. 

1-2. Claims 3 and 4 

It is not only well-known, but conventional, to form a dielectric film on a sintered 
product by anodizing the sintered product for providing an anode for capacitor (D6, col. 1 , 
lines 16-19 and col. 2, lines 14-20). It is described in D5 that a dielectric layer formed by 
anodic oxidation of sintered niobium is an oxide layer composed . of Nb 2 0 5 (i.e., niobium 
« ^ pentoxide) (D5, page 1113, left column, lines 3-23). 

Thus, inventive step of claims 3 and 4 would be denied by combination of Dl 
with D5, combination of Dl through D4 with D5, or simply by the application to the 
specific disclosure of Dl of general knowledge of what is conventional practice. 

1-2. ClaimS 

This claim combines with the low DC leakage parameter of claim 1 an enhanced 
range of capacitance. This claims no more than a desirable objective. This objective is an 
obvious objective. The specification of an obviously desirable objective is not an 
invention. Specifying this problem to be solved is not in itself an invention. Incidentally, 
the opposed patent fails to teach how one is, simultaneously, to achieve the high 
t | capacitance of claim 5 as well as the low DC leakage of claim 1. The problem is not even 

solved by the opposed patent. In this way there is an insufficient disclosure of the 
invention of claim 5, contrary to Art. 100(b) EPC. 

1-2. Claim 6 

As for claim 6, it is described in D5 that maximum anodization voltage of a 
sintered product of niobium powder is 200 V (page 1111, right column, Table I), and 
further that anodic oxidation of the sintered product is carried out in phosphoric acid at a 
constant voltage of 20 V (page 1113, left column, lines 3-5). 



The capacitor anode formed at a voltage of less than 60 volts, as claimed in claim 
6, would lack inventive step over a combination of Dl with D5, or combination of Dl 
through D4 with D5. 

I- 3. Claim 7 

Dl through D5 are silent on a working voltage adopted for forming a niobium 
capacitor anode. However, in view of the description in D5 that the maximum anodization 
voltage of a sintered product of niobium powder is 200 V (D5, page 1111, right column, 
Table I), and further that anodic oxidation of the sintered product is carried out in 
phosphoric acid at a constant voltage of 20 V (D5, page 1113, left column, lines 3-5), and 
farther in view of the fact that an anode formation is carried out at 80 V in aq. phosphoric 
acid (Dl, Example 11, column 12, lines 29-31), and further in view of the fact that it is 
quite natural to the working voltage is lower than the forming voltage, adoption of "a 
working voltage of 4 to 16 volts" as in claim 7 of the Cabot patent would be a matter of 
routine design choice. In this technical field, it is conventional that the intended working 
voltage will be geaerally about 1/5 to about 1/2 of the voltage chosen for forming a 
dielectric. 

D8 is concerned with capacitors of tantalum but the technical reasoning it contains at col. 
2, lines 3 to 10, applies just as much to niobium as it does to tantalum, and supports the 
above argumentation. 

For the capacitors of the technical field of the opposed patent, working voltages in the 
range of 4 to 16 volts are normal. 

II. Obviousness of Claims 8-28 directed to a method of forming a capacitor anode 

II- 1. Claim 8 

It is conventional to sinter a niobium powder and then anodize the sintered 
product to form a capacitor anode. 

As explained above in paragraph 1-1, a niobium powder used for a capacitor 
anode having a BET specific surface area of at least 0.5 m 2 /g is described in Dl (larger 
than about 0.58 rnVg, presumably about 1.5 m 2 /g; Example 11, column 11, bottom two 



lines), D2 (larger than the range of about 3.5 m 2 /g to about 14.0 m7g; page 2, right lower 
column, lines 4-5 [Translation, page 4, lines 23-25]), and D3 (4.8 x 10 4 m 2 /kg [=48 m 2 /g]; 
page 469, right column, Table 7). 

It is described in D5 that maximum anodization voltage of a sintered product of 
niobium powder is 200 V (page 1111, right column, Table I), and further that anodic 
oxidation of the sintered product is carried out in phosphoric acid at a constant voltage of 
20 V (page 1 1 13, left column, lines 3-5). 

Thus, it would be obvious to sinter a niobium powder as described in Dl, D2 or 
D3, and then, anodize the sintered product at a voltage of less than 60 volts, for example, 
at 20 volts as taught in D5, to form a capacitor anode. Claim 8 would lack inventive step 
over a combination of D5 with any one of Dl , D2 and D3. 

II-2. Claims 9-11 

It is described that sintering is carried out M at temperatures ranging from 1000°C 
to 1550°C" in D5 (page 1112, right column, lines 14-17 below Table II); and "at a 
corrected temperature of 1500°C" in Dl (column 12, lines 28-29). 

Further, D7 discloses a process for making a capacitor anode from an 
oxygen-containing niobium powder which includes a step of sintering pellets, made from 
the powder, at a temperature ranging from 1600 to 2200°C (D7, col. 1, line 70 to col. 2, 
line 9). 

The sintering temperatures as described in D5, Dl and D7 meet the sintering 
temperatures of "from 1200 to 1750°C", "from 1200 to 1400°C" and "from 1250 to 
1350°C", stipulated in claims 9, 10 and 11, respectively. Thus, claims 9 to 11 would lack 
inventive step in view of a combination of Dl, D2 and D3, or further with D5 or D7. 

II-3. Claim 12 

It is described in D5 that maximum anodization voltage of a sintered product of 
niobium powder is 200 V (page 1111, right column, Table I). This means that formation 
can be carried out at any voltage not higher than 200 V. Formation at a voltage of 30 to 50 
volts would be a matter of routine design choice. 



II-4. Claims 13 and 16-19 



As explained in the above paragraph 1-1, a niobium powder used for a capacitor 
anode having a BET specific surface area of at least 0.5 m 2 /g is described in Dl (larger 
than about 0.58 m 2 /g, presumably about 1.5 m 2 /g; Example 11, column 11, bottom two 
lines), D2 (larger than the range of about 3.5 m 2 /g to about 14.0 m 2 /g; page 2, right lower 
column, lines 4-5 [Translation, page 4, lines 23-25]), and D3 (4.8 x 10 4 m 2 /kg [=48 m 2 /g]; 
page 469, right column, Table 7). 

Claims 13 and 16-19 would lack inventive step in view of Dl, D2, D3 and D5. 
II-5. Claim 15 

D6 discloses that a niobium powder used for the preparation of a capacitor anode 
is agglomerated (claim 2, col. 4, lines 61-61; and col. 2, lines 31-34). 

Claim 15 would lack inventive step in view of a combination of Dl, D2, D3, D5 

and D6. 

II-6. Claim 21 

It is specifically disclosed in Dl to use a niobium powder having an average 
particle diameter of 1.2 jxm (a specific surface area of at least about 0.58 m 2 /g 
(presumably about 1.5 m 2 /g); see the above-paragraph 1-1) and a bulk density of 0.67 
g/cm 3 (Dl, column 11, line 67 to column 12, line 2) to provide an anode having a DC 
leakage of 1.7 nA/CV (see the above-paragraph 1-1). 

D3 discloses an ultrafine niobium power having a specific surface area of 4.8 x 
10 4 m 2 /kg [=48 x m 2 /g], which has a bulk density of 19 kg/m 3 [= 0.019 g/cm 3 ] (D3, page 
469, right column, Table 7). 



Claim 21 would lack inventive step over a combination of Dl, D2 and D3 with 

D5. 



II-7. Claims 22-24 



D6 teaches that an anode of improved electrical capacitance and reduced D.C 
leakage is prepared by the addition in columbium (i.e., niobium) powder of 
phosphorus-containing materials in amounts from about 5 to about 600 ppm based on 
elemental phosphorus (D6, Abstract; col. 1, lines 48-50; col. 2, lines 14-20). 

Thus, claims 22 to 24 would lack inventive step over a combination of Dl, D2, 
D3 and D5 with D6. 

II- 8. Claims 25-28 

The niobium powders specifically disclosed in Examples 1 and 2 of D2, which 
are mentioned above as having a specific surface area meeting the requirements of claims 
1 and 2 in paragraph 1-1, contains oxygen in amounts of 5.6% (=56,000 ppm) (Example 1 
[Translation, page 5, line 28]), and 8% (=80,000 ppm) (Example 2 [Translation, page 6, 
line 9]). These oxygen contents in D2 meet "oxygen content of not less than 2,000 ppm" 
stipulated in claim 25. 

D7 teaches the use of a niobium powder having an oxygen content of 0.5 to 1.4%, 
that is to say of 5.000 to 14.000 ppm as a starting material for making a capacitor anode 
(col. 1, lines 1 1-14, and col. 2, lines 32-35). These oxygen contents in D7 meet the oxygen 
contents of not less than 2,000 ppm, 2,000 to 20000 ppm, 2750 to 10000 ppm, and 4000 to 
9000 ppm, stipulated in claims 25, 26, 27 and 28, respectively. 

III. Anticipation and Obviousness of Claims 29-30 directed to a capacitor 

III- l Claims 29 and 30 lack novelty over Dl 

Dl discloses a process for preparing a niobium or tantalum powder, and teaches 
the use of the niobium or tantalum powder for an anode of electrolytic capacitor (col. 1, 
lines 10-20; Abstract). 

As mentioned above in paragraph 1-1, the capacitor anodes as claimed in claims 1 
and 2 of Cabot EP 946,323 are clearly anticipated by the anode specifically disclosed in 
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Example 11 of Dl (columns 11-12). Therefore, the "capacitor" and "electrolytic 
capacitor" as claimed in claims 29 and 30, respectively, are also anticipated by Dl . 

III- 2 Claims 29 and 30 lack inventive step over a combination of Dl, D2, D3, D4 and 
D5. 

The anodes as claimed in claims 1 to 7 are obvious from a combination of Dl, 
D2, D3, D4 and D5 as mentioned above in paragraphs 1-1 through 1-4. 

Dl teaches the use of niobium anode for an electrolytic capacitor (col. 1, lines 
15-20; Abstract). D4 teaches the preparation of a capacitor with an anode made from a 
niobium powder (columns 14-16, Table 8-1, especially penultimate line in Table 8-1). D5 
teaches application of niobium powder in the production of anodes for electrolytic 
capacitors (page 1 1 1 1, left column, lines 2-4). 

Therefore, claims 29 and 30 are also obvious from a combination of Dl, D2, D3, 
D4 and D5. 

IV. Anticipation and Obviousness of Claims 31-33 directed to use of a niobium 
powder for a capacitor anode 

IV- 1 Claims 31-33 lack novelty over D 1 

The same grounds as mentioned above in paragraph III- 1 should apply. 
IV-2 Claims 31-33 lack inventive step over a combination of Dl, D2, D3, D4 and D5. 
The same grounds as mentioned above in paragraph III-2 should apply. 




Roy Marsh 

Authorised Representative 
(Association No. 151) 
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